
customed to the clearness of the atmosphere, ranges
were frequently underestimated by one-half the real
distance. . . . The Boers, excellent shots, would
open fire at 2,000 yards' range from every scrap of
cover that could shelter a man."

Mr. Dent says with regard to range : " Unfortu-
nately reliable information can very seldom be obtained
on this point," and Mr. Trêves 8 remarks : " The dam-
age done by the Mauser depends mainly on the range."
Although an additional four months' experience caused
Mr. Trêves to change his mind with regard to the in-
fluence of range, he has no doubt since then had suffi-
cient leisure to repent and to revert to his former and
more correct conclusion.

At any rate, those of us who have seen shots at
close range, either due to accident or suicidal intent,
and long distance injuries in the field must be par-
doned for looking upon the range as having the most
important bearing on the character of the wounds pro-
duced by bullets. This is indeed so much the case

that, even in the absence of more accurate informa-
tion of field ranges, the trained military surgeon may
be trusted to read the range in the character of the
wound before him, with at least the same accuracy
as any rangefinder can. We may, then, even without
an exact knowledge of the field ranges at which bul-
let wounds are produced, conclude with perfect safety
and all scientific reserve that practical experience has
fully confirmed the results of experiments in respect
to the influence of range. All other conclusions con-

trary to this would seem to have been arrived at with-
out a knowledge or personal acquaintance with experi-
mental injuries, so necessary for a correct interpretation
of the meaning of gunshot injuries on the field.

Our own conclusions would, therefore, exactly coin-
cide with those of La Garde, who says : " From the
foregoing I believe we should conclude that the work
of the experimenters agrees with the conditions found
in war, and that their work was not done in vain."

8 British Medical Journal, January 27, 1900.

CLINICAL NOTES AND COMMENTS: DEGEN-
ERATIVE DISEASE OF THE SPINAL CORD
ASSOCIATED WITH ANEMIA.

BY ROBERT T. EDES, M.D., BOSTON.

The connection between certain fairly definite
spinal symptoms, not visually recognized as belonging
to the well-marked system diseases on the one hand,
and conditions of malnutrition of the blood on the
other, is of much interest both to the neurologist and
to the general practitioner.

At first, the cases showing this connection were

spoken of as spinal degeneration, dependent upon
pernicious anemia, and as the "pernicious" is usually
the most severe and persistent form of anemia, the
association is certainly a very frequent one. But, on
the other hand, since many cases of pernicious anemia
progress to a fatal termination without spinal symp-
toms, and since fairly characteristic symptoms of this
spinal type occur in cases which do not exhibit blood
appearances diagnostic of the specific form, the associ-
ation is evidently not necessary even though it be fre-
quent.

The present tendency is to put the anemia more or
less into the background, and to speak rather of a
toxemia which may be a common cause of both con-

ditions. This toxemia, like many others equally im-
portant, is largely hypothetical, and perhaps there is
more than one kind, but its existence is rendered very
probable by the sequence of the condition spoken of
upon quite a number of infectious diseases. These
are, according to Dana, influenza, acute infectious dis-
eases, diarrhea and dysentery, possibly shock, lead
and malaria, and some others less common and less cer-
tain. Strangely enough, syphilis, that arch enemy of
the nervous system, is not among them as enumerated
by our countryman, but a very elaborate article, by
Risien-Russell, Batten and Collier,1 seems to make up
the deficiency, for of their 7 cases 4 had a definite his-
tory of syphilis, and in only 2 could it be excluded
with comparative certainty. Congenital predisposi-
tion does not seem to play an important part, or at
any rate it is not easy to demonstrate in persons in or

beyond middle life. Dana makes the suggestion,
which is highly important, not only from the point of
view of etiology but of prognosis and therapeutics,
that possibly some of the obscure paralyses of chil-
dren which recover, as most adults do not, are in real-
ity cases of this kind.

Which set of symptoms has existed first in any
given case cannot always be known, inasmuch as both
begin gradually, and neither is likely to be looked for
before its presence is distinctly announced. It is more

likely to be the nervous ones which first attract at-
tention, as the paresthesiœ or the pareses force them-
selves upon the attention of the patient, while he may
not be aware of increasing pallor,-or it is referred by
himself or his friends to an indefinite condition of
health below par.

The early sensory symptoms are numbness in the
extremities, inability to use the hands for fine work,
and a sense of extreme coldness of the feet, which
latter, however, may have a double cause in an actual
deficiency of circulation as well as interference with
paths of sensation in the cord.

The motor symptoms are of general weakness of
motion and co-ordination rather than of distinct par-
alysis of any group of muscles or special movements.
The deep reflexes are at first apt to be exaggerated.
Later, everything has progressed and we may have
a more or less extensive anesthesia, absolute paralysis,
and absence of deep reflexes. The following cases
illustrate several of these points :

Case I. A professional man, aged about forty, who
had worked hard and had had diphtheria, after which
he lost smell and taste, but had no paralysis. His
wife thinks she noticed that he was becoming pale
before the onset of the paralytic symptoms. He be-
gan to lose control of his legs and fell several times,
but kept about on crutches for some months. No se-
vere pain. When first seen by me his appearance
would at once have suggested anemia, probably per-
nicious, at the first glance, as he was fat, extremely
pale, with a sort of puffy look that suggested but was
not edema. He could draw up his legs and raise his
toes. There was distinct loss of tactile sensibility
throughout the legs, which on the inside of the thighs
and the perineum became almost complete anesthesia.
The sense of position was lost. There was no dis-
tinct girdle sensation, but pain and soreness about
the sacrovertebral junction. He said, when he was

sitting up he felt as if the body rested on the pelvis
by a ball and socket joint. He could distinguish

" Brain, Spring, 1900.
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heat and cold on his feet and the outer aspect of the
legs and thighs. The knee jerks were absent, and
were said to have been so for some time. The plan-
tar reflex was normal. The wrist and elbow jerks
were normal or perhaps slightly increased. He had
not lost control of the rectum or bladder. The res-

piratory, circulatory and digestive organs were nor-
mal. He had a very good appetite ; took and digested
a very good amount of food.

An error was made in the estimate of blood color,
but it was not far from 25% ; red corpuscles, 1,760,-
000. The whites were not increased in proportion
to the reds, and they were divided in about the usual
proportions, except that the eosiniphiles were a little
above the average but not distinctly above the nor-
mal. There were no nucleated reds, but the varia-
tion in their size and shape was extreme. The pa-
tient died about three months after these notes were

made, after a few days of rapid failure with a rise of
temperature. There was no autopsy, but there can
be no doubt of the extensive and extreme degenera-
tion of the lower portion of the cord.

Case IL A man, aged seventy-six, tall and rather
pale, had bronchitis (grippe ?) in September, since
when he had not been well or walked well. In De-
cember he had a feeling of numbness in his hands
and of numbness and coldness in his feet. His back
felt numb. He walked awkwardly and feebly with-
out crutches, but better with them. There was no
diminution of sensation anywhere nor any hyperes-
thesia ; heat and cold were well distinguished. The
knee jerks were normal or slightly increased, but
there was no ankle clonus. The heart and pulse
were weak, and he had frequent attacks of syncope.
No blood counts were made, but a cover-glass prep-
aration showed nothing characteristic of pernicious
anemia. He died in February.

Case III. A man, aged seventy-one, of active hab-
its, had not been well for two years, except during
a visit to California the previous winter. He was
seen on January 13, 1887. Last September he no-
ticed shortness of breath on exertion, and his feet and
legs felt cold. Six weeks before my first visit, on go-
ing out into the street, he felt a sudden weakness of
the legs and was obliged to return, which he did with
much difficulty, being hardly able to get up the door-
steps. When I saw him he was in bed, though he
stood up for part of the examination. He complained
chiefly of coldness and stiffness of the legs, as well as
of weakness, but of no pain. A sense of constriction
across the lower part of the bowels was constantly
present, and seemed to have little or nothing to do
with any condition of constipation or otherwise, nor
with any abdominal tumor, although this latter possi-
bility was seriously considered. With the history of
the sudden attack and the peculiar sensations and
weakness of the legs, attention was at once directed
toward spinal disease. The legs could be moved
freely in any direction as he lay in bed. The muscles
were flabby and small, but not decidedly atrophied,
and reacted well to the faradic current. Sensation
was everywhere present, and both superficial and deep
reflexes were of nearly normal intensity. He could
stand with his eyes shut. Examination of the urine,
rectum and of the fundus of the eye gave no further
information. The blood count was, at first, 1,575,000,
and there was very marked poikilocytosis. This was

before the days of staining and of differential count,

so that my diagnosis of " pernicious " anemia, although
it was agreed to, on the basis of a cover-glass prepara-
tion, by one of the first authorities in the world, would
probably not now be considered justified.

The blood count increased to 2,540,000, coinciding
with a considerable gain in flesh and strength, al-
though it was found after some months that the pa-
tellar reflex had disappeared without any other symp-
tom of increasing paralysis. In the extremely hot
weather of July he contracted an enteritis of which he
died.

Case IV. Mrs. M., a patient of Dr. Tanner, of
Dorchester, age about fifty-five. A year and a half
ago she had " bilious fever," with vomiting, chill and
jaundice. During the interval up to the present time
she has had at times symptoms similar to those of
which she now complains. Day before yesterday she
had another chill. She has had numbness of the
hands and feet, and now has distress as if her feet
were in cold water. She can walk but little, but can
make any movement freely. Sensation perfect. Knee
jerks normal or perhaps slightly increased. Ankle
clonus on the left side. No increased elbow reflexes.
No nystagmus, no tremor of the intention kind or
otherwise. Her sight was not good, but the precise
nature of the trouble was not determined. There was
a large white spot in each retina, and on the right
side the disk was possibly too white. These appear-
ances were probably due to an old retinitis. The
blood was unfortunately not counted or its color per-

centage determined, but a cover-glass preparation was
made and examined. This showed no marked de-
parture in quality from the normal which would in-
dicate the presence of any special form of anemia.

The patient made no essential improvement. She
had jaundice for some time before her death, which
came by way of heart failure, about six weeks after
the notes were made.

Autopsy.
—

The body was quite fat, although it was
said that the patient had lost much flesh. The liver
was large and the gall bladder distended with bile.
It contained a few small black stones, one of which
was in the cystic duct. This was undoubtedly the
cause of the jaundice present some time before death.
and possibly of the previous attack. The kidneys
were large and palish, of structure apparently normal
to the naked eye. The spleen was large, soft and
pulpy. The uterus contained several fibroids. The
heart was large, flabby, and with a large amount of
fat upon its surface. In places its structure was pale
and friable. Under the microscope some of the fibres
in the right ventricle and in the septum were nearly
destitute of stria;, and showed some fatty granules.There was little or none of this condition in the left
ventricle. There was no atheroma of any of the ar-
teries. The muscles in the popliteal space were lightcolored and friable, and under the microscope showed
some fibres with few or no striations and some fine
granules (fatty degeneration). The brain was ap-parently normal to the naked eye, and was not exam-
ined further, except the medulla oblongata in its lower
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portion. Portions of the spinal cord, the lumbar
region and a small piece of the extreme upper cervi-
cal just below the oblongata were normal to the naked
eye.

Sections made after hardening showed the appear-
ances usually found in this form of disease as in-
dicated by the cribriform condition of the connective
tissue or neuroglia, showing large and irregular
meshes where the degenerated and swollen nerve fi-
bres have fallen out, and presenting a very marked
contrast to the regions still normal, with much finer
and uniform meshing. Everywhere, however, there
are found considerable numbers of fibres apparently
normal. The areas of this degeneration were found
in the lower (third and fourth) lumbar region only in
the posterior columns, but at the level of the first
lumbar nerves there were in addition very distinct
patches in the posterolateral columns and in each an-
terior horn beside the median fissure. In none of
these cases except in the anterior horns did the lesion
come quite to the surface of cord ; and in the posterior
columns there was a narrow strip of tissue, at least
comparatively normal, along the inner border of the
posterior horns. In the upper cervical region where
the decussation of the pyramids is not quite complete
corresponding areas may be found, but of course more

widely separated. In the medulla at the level of the
olivaries there are still evident remains of degenerated
patches toward the outer posterior border, but so ill
defined that it is difficult to localize them more accur-

ately.
It has been remarked of these cases that there is a

tendency to formation of focal lesions, that is, that the
degeneration does not follow continuously any of the
so-called systems of fibres. The gap (a long one) in
this specimen makes it impossible to say that such may
not be the case here also, but so far as it goes, the de-
generation seems to follow very closely the conduct-
ing paths of voluntary motion and sensation, and thus
corresponds precisely to the symptoms.

As to the gray matter it would not be possible to
say, in the absence of the more delicate methods of
preparation, which should be applied to very fresh
specimens, that the cells were absolutely healthy,
but the larger groups in the lumbar region appar-
ently retain the full number of well-developed cell
bodies, which show no signs of degeneration. The
small blood vessels, those of the membranes, and
those within the cord are free from any marked
changes.

The literature of this subject includes in this coun-

try careful studies by Dana,2 J. J. Putnam 8 and (with
E. W. Taylor),4 and Lloyd.6

Among a large number from foreign literature may
be mentioned a very recent and elaborate study by
Risien-Russell, Batten and Collier6 of a series of
cases of nearly the same character which, however,
present some anatomical distinctions more or less dif-
ferentiating them from ours. The limits of their
group certainly do not exactly coincide with those of
the Putnam-Dana type, and the authors are inclined
to lay less stress upon the blood changes.

« New York Medical Record, 1887 ; Brain, 1889, p. 490; Journal
Nervous and Mental Disease, 1891, p. 205, and 1899, p. 1.

3 Journal Nervous and Mental Disease, 1891, p. 69.
4 B"Ston Medical and Surgical Journal, September 20, 1900, p. 297,

and Proceedings of American Neurological Association, l;-00.
6 Journal Nervous and Aieninl Disease, 1895, p. 225,
6 BraiD, Spring, 1900, p. 139.

THE DIFFERENTIAL DIAGNOSIS OF INTESTI-
NAL OBSTRUCTION.1

BY Z. BOYLSTON ADAMS, M.B., FRAMINGHAM, MASS.

To make a complete " dynoptic picture of the diag-nosis," as described by Valleix, would be impossiblein intestinal obstruction unless in a volume. The
number is legion who have written more or less at
length upon this important subject. A study of the
symptoms and causes is all that I shall attempt in the
present paper.

Among causes we find such things as paresis and
nervous inhibition ;

2 muscular spasm from straining
at stool or the abuse of purgatives, or from extra-
neous causes such as impaction of the ureter ; embo-
lism of the superior mesenteric artery ; cancer and
sarcoma and tumors of various sorts ; gall stones and
enteroliths, and the presence of foreign substances,such as hair, magnesia, etc. ; ulcers in the bowels ;stricture of the rectum ; abscesses of various origin,
including perityphlitis ; hernias, reduced or not, or
caused by mesenteric openings or bands of cicatricial
tissue ; intussusception ; volvulus ; and lastly tubercu-
lar or purulent peritonitis and syphilis. These causes
act in three principal methods, namely, by invagina-
tion, by pressure or impaction, or by strangulation.

It is idle to insist upon the inadequacy of statistical
tables in determining the diagnosis. We may, how-
ever, affirm that in a majority of cases, acute or
chronic, such as are ordinarily met with, it is possible
to find in the previous history or in the clinical ob-
servations and local phenomena, by palpation under
ether or examination per rectum, a cause, quasi-mechanical, which does not require a differential
diagnosis. Some few there are among the many
causes mentioned which seem to be doubtful, or are
so rare that they may be said to be non-existent.

It must, I think, be admitted that volvulus is rarely,if ever, a cause of fatal obstruction. Dr. Thomas
Bryant, the famous London surgeon, in his Harveian
Lectures upon this subject does not mention it except
to say that it might have been suspected in a certain
case which he describes. My old instructor, Dr. J.
B. S. Jackson, declared that he had never found
volvulus at the autopsy, although not rarely diag-nosticated before death.

We have the authority of Gross, Erichson and
others for the statement that closure of the bowels
by spasm alone, sufficient to prevent the passage of
feces and even of air, has been the cause of death.
This has been denied by Dr. Frank Hamilton on
anatomical grounds, although Dr. Hamilton admits
that spasm of the muscular coat of the intestines,with relaxation and dilatation above the spot so con-
tracted, may produce the phenomena of fatal ileus.
And this, I believe is usually the case.

Leich tenstern, in " Ziemssen's Cyclopedia," saysthat without important testimony, objective or derived
from the previous history, the diagnosis of constric-
tion cannot be made with certainty, and Rokitanskyand other morbid anatomists have shown us that
invagination of the intestines may occur without ap-
preciable symptoms to indicate its existence duringlife. That is, we may have obstruction by invagi-

1Read before the Framingham Medical Society, December 4, 1900.
2 At the autopsy of a child made by tbe writer, assisted by Dr. Syl-

vester, of Natick, it was found that numerous invaginations of the
small intestines had followed upon a kick bruising the kidney. Thatthis injury was the exciting cause of the invaginations was inferred
from tue history.
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